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1SU3JIETg bdumical Propsrtios of T f - 8 A l - l b l V  Alloy at ?a= and Cryogde 
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Tm-f-60 

J J T R O D ~ I Q M  

,The ntschanical p r o p r t l s ~  of a large number of titanium 8l loya have beon 

,1W, gives the mechanical properties of nine titanium a l l o y s  at cryogenic 
Of' these alloys, only om, the Tl-SA1-2,5Sn material, retains 

i sufficient toughness for s t r u o t d  applications a* -4~3oP (boiling p o ~ ~ t  of 
~ liquid hydrogenA. 

; than the Ti-5Al-2.5Sn ntetsrial. 
,inveetigatton t o  determlna iP the T1-8A1-1Mo-lV a l l o y  would be suitable for 
lust at aryogenic temperature8. 

datembed at cryogaaic to?aperi€tures, 

teltperaturte. 

bport pwC-18$1, dated 14 October 

T b  t i t a n i ~ - l l 4 o - l 9  a l l o y  has trigher teteile and yield 
,6l%n&h8 8t 7% F and it mre sasi17 m l h d  i n t o  +bin sheet Bateria 

It was therefore the purpoae of this 

; H;Slf@W 
i 
"he T i - 8 A l - 1 b l V  a l l o y  uaed i n  this investigation uas eupplied by lpitadunt 
Motale Corporation of America, in 0,096 inch sheet, heat rtumbsr M-9519. 
Table 1 presents the chemical analysis and properties a o  supplied by cer t i f i ca te  

/ o f  test fron the supplier, 
1 c o d i t i o n ,  
i 
j PRKEDFira 

: B l a a k s  far tensile epecim6ns, 9" x 1 9 ,  were identified and sheered in 
(dirtetioris both fongitpdfndl and t m s v e r e e  t o  the direct ion o f  ro l l i ng .  
Panels of the a l l o y  were i r i e r t -em? fusion welded On production 8quipment and 

1 sheared into teasils blanks. 
I (MRG-D-10, Notch *Au) tensile specimens warn machined, 
1 tSnsile tssta in the longitudinal and two tests  in the transverse dirsctior,e 
t U s r 8  gerfolmed on both m o t h  and not&& spechm ut if= t i w G i ' v m  1 (?80Pf, -lW*P (alcohol and dry ice), -320- ( l iquid  nftrogea), and 
f (liquid hydrogen). 

'recorder, Tota l  8longations on both base -tal and uelds were d e t e r a i d  over i 1 a 2* gauge length made by scrfbe marks with 8 precision block and re& under 
: 101 mqpfffcation. 
I i unt i l  0.2% offset yield and then G.lS*/min. unti l  fracture. 
, F a l u u i c  t e s t ing  =chine, s tra in  recorder, strain pacer, and extensometers ex8 ; 

The witerial m e  teoted in the as received 

I 

i 
. 

Smooth and welded (mS-Rl) and notched 
A lsininrum of three 

Strain measurelaeats were made by use of extensonetera I 

(cryu-sxtan8ometer at low toaperatwee) snd a continuous stress strain 

Strein rates were maintafnad at 0 , ~ 2 R / n / ~ .  
The 50,9W# 

/per iodical ly  checked and approved by standaFds laboratory. I 



1 

%e mcbenfcal prctpex-tles of Ti-8aZ1-1E.fblV at ambient and C T ~ Q ~ ~ ~ L C  tmporst-arts 
are  gfven in Table 2, 
t h z e  obtained by the sup;;liar (see Table I ) ,  Yield anci tensile sfrengtfta 
of bam r p s t s l  and tensile strengths of butt welded joints inoreased with 
decrease in testfng temperature (about 75% from 'ISOF t o  -123%'). 
of 5zse metal and wuldsd spccfrpens were nearly the 8afse a t  7'80, -1000, and 
-3200p but decreased significantly at -@PF. 
3 0 0 %  at all testing temperatur~s. 
78'F to -3209 but decreased at -423°P. 
decreased with reduction in  t e s t h g  temperaturea. 

The mom temperatare ?roperties agree quite vel1 w i t h  

-. _. . 

Elongations 

iiald joint efficiencies uere 
Notched tensile s trenehe  increased fro3 

Notchsd/unnotchod tensile r e t ioE  

'Based an the data obtained fn this investigation it i s  believed that  the 
Tf&kl-lbk+lV alloy retains adequate tougkness foz strcctural U B ~  st -320%. 
but abzuld not be used for structural applications a t  liquid hydrogen %eia~&a- 
,tufas (-&2pF), 

;1 .  
:vuTds increese about 75% S b m  78oP t o  -@FF. 

Yield aad tensi le  strengths of base metal and tansfla strengths of f u s i o c  

' 2 ,  ZlonGations o f  base metal aBd welds ere nearly the same at 78' , -1co* 
-22fioTF hl++ A-nFL,,.,- a+ -137 12. 

i 
'3. !S;'ald jo int  efficiencies are 1m a t  all testing temperatwes, 

i 4. 
' su f I i c i ent  toughness for structural applications a t  78O,  -1000 and -3200F 
'hut  not at -1,2303'. 

notched tunsilo strengths and notched/tmmtched tensile ratios icdiicets 

! .  
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